We report a case of pleomorphic carcinoma with exon 18 mutation (G719X) of the epidermal growth factor receptor (EGFR), which showed good response to afatinib and resulted in successful resection. To our knowledge, this is the first report on the use of afatinib for pleomorphic carcinoma followed by the surgical resection. The patient was a 59-year-old woman, who visited our hospital because chest computed tomography showed a 28 × 28-mm nodule in the left upper lobe. Bronchoscopy was performed and the histological findings of transbronchial biopsy revealed adenosquamous carcinoma positive for G719X mutation in exon 18 of the EGFR. Since fluorodeoxyglucose (FDG)-positron emission tomography/ computed tomography revealed a positive accumulation in the bilateral hilar and mediastinal lymph nodes, the disease was diagnosed as cT1bN3M0, stage IIIB. After 3 months of afatinib therapy, FDG accumulation in primary tumor was almost gone. However, FDG accumulation Nakamura et al.: Successful Resection of G719X-Positive Pleomorphic Carcinoma after Afatinib Treatment 1036 in lymph nodes remained unchanged. Video-assisted thoracic surgery was planned for further diagnostic information and left upper lobectomy with mediastinal lymph node dissection was performed. The resected tumor included adenocarcinoma, squamous cell carcinoma, and spindle cell components, without lymph node metastasis. Thus, the disease was diagnosed as pleomorphic carcinoma (pT2aN0M0, stage IB). All components in the resected specimen had the same G719X mutation in exon 18 of the EGFR. The patient has shown no signs of recurrence at 1 year after the operation. The present case indicates the possibility of minor EGFR mutations in pleomorphic carcinoma and successful outcome by the use of afa tinib and surgical resection.
Introduction
Pleomorphic carcinoma accounts for 0.1-0.4% of all lung cancer cases [1] . Generally, the prognosis is worse for this type of lung cancer than for other histological types of non-smallcell lung cancer (NSCLC) because of a poor response to chemotherapy [2] . Some reports have mentioned successful chemotherapy, including chemotherapy with first-generation tyrosine kinase inhibitors (TKIs); however, effective treatments for pleomorphic carcinoma of the lung have not been established.
Epidermal growth factor receptor (EGFR) is a receptor tyrosine kinase, and EGFR mutations have a very strong influence on chemotherapy for lung cancer. Particularly, lung cancers with EGFR mutations in exons 19 and 21 are known to show a therapeutic response to EGFR-TKIs, especially adenocarcinoma [3, 4] . Afatinib, which is a second-generation TKI, has been mentioned to be more active in uncommon EGFR mutations, especially mutations in exon 18, which are detected in approximately 3% of all EGFR mutations [5, 6] .
Herein, we report the case of a patient with pleomorphic carcinoma having an exon 18 mutation (G719X) of the EGFR in all components (adenocarcinoma, squamous cell carcinoma, and spindle cell lesions), who was successfully treated with afatinib and resulted in successful resection. To our knowledge, this is the first report on the use of afatinib for pleomorphic carcinoma followed by the surgical resection.
Case Report
A 59-year-old woman who was a former smoker (25 pack-years) visited our hospital because of bloody sputum. On chest radiography, an abnormality was noted in her left lung. Her medical history included left breast cancer treated with mastectomy. The tumor markers carcinoembryonic antigen and cytokeratin 19 fragments were within normal limits, and the squamous cell carcinoma antigen level was high at 2.3 ng/mL. Chest computed tomography (CT) showed a 28 × 28-mm nodule with a cavity located in the left upper lobe and a swelling at the bilateral hilar and mediastinal lymph nodes ( Fig. 1a ). Bronchoscopy was performed and the histological findings of transbronchial biopsy revealed adenosquamous carcinoma positive for a G719X mutation in exon 18 of the EGFR. Since fluorodeoxyglucosepositron emission tomography/computed tomography (FDG-PET/CT) revealed positive accumulation in the bilateral hilar and mediastinal lymph nodes ( Fig. 2a ), the disease was diagnosed as cT1bN3M0, stage IIIB. After 3 months of afatinib therapy (40 mg/day), the primary tumor decreased on CT findings (Fig. 1b) , and FDG accumulation at the tumor disappeared on FDG-PET ( Fig. 2b) . However, the swelling of the bilateral hilar and mediastinal lymph nodes remained on FDG-PET ( Fig. 2b ). There was a difference in the response in the primary tumor and the lymph nodes as regards afatinib therapy. Therefore, we considered that all of the swollen lymph nodes were not metastatic lymph nodes but included lymph nodes that had sarcoid reactions. Video-assisted thoracic surgery was planned for further diagnostic information and left upper lobectomy with mediastinal lymph node dissection was performed. The resected tumor included adenocarcinoma, squamous cell carcinoma, and spindle cell components, without any involvements of malignant cells in hilar and mediastinal lymph nodes ( Fig. 3a-d ). Histopathological findings of the resected lymph nodes show noncaseating epithelial cell granulomas ( Fig. 3d ). Thus, the disease was diagnosed as pleomorphic carcinoma (pT2aN0M0, stage IB). All components in the resected specimen had the same G719X mutation in exon 18 of the EGFR. Although postoperative adjuvant chemotherapy was not performed, the patient had no signs of recurrence at 1 year after the operation.
Discussion
We reported a case of pleomorphic carcinoma being positive for a G719X mutation in exon 18 of EGFR, which was successfully treated using afatinib followed by surgical resection.
G719X in exon 18 is an uncommon EGFR mutation. Although exon 18 mutations represent 3.6% of all EGFR mutations, most types are G719X mutations and are observed in patients with adenocarcinoma [5, 7] . To the best of our knowledge, there are no reports of patients with pleomorphic carcinoma being positive for G719X mutation. Thus, our case represents an extremely rare gene status in pleomorphic carcinoma. In addition, three different histological components in the present case had the same G719X mutation. Kaira et al. [8] reported that EGFR mutations were observed in 3 of 17 (18%) patients with pleomorphic carcinoma. All 3 patients had the pathological feature of an adenocarcinoma component; however, EGFR mutations (exon 19 mutations in 2 patients and an exon 21 mutation in 1 patient) were detected only in the adenocarcinomatous component and not in the sarcomatoid component [8] . On the contrary, Ushiki et al. [9] reported an autopsy case of pleomorphic carcinoma showing a resistance to gefitinib therapy. The tumor mass mainly occupied the spindle cell component with an exon 19 deletion and 20 T790M mutation, but a small minority of adenocarcinoma components in the mass showed exon 19 deletion. Thus, EGFR mutation status of pleomorphic carcinoma was complicated and different among the composed components and time dependence after EGFR-TKIs. In case of pleomorphic carcinoma, we should examine the EGFR mutation according to the histological components.
The clinical information about the response to EGFR-TKIs in patients with minor mutations, such as exon 18 mutations, is limited. In an experimental model, the preclinical efficacy of afatinib in cells expressing G719X in exon 18 was observed [5] . Based on the LUX-Lung 3 and 6 study, 14 among 18 positive patients with the G719X mutation showed good response to afatinib [6] . A similar clinical benefit was observed in another study [5] and it was described that the response rate of 78% (14/18) to afatinib was higher than 35% (8/23) in first-generation TKIs. In addition, Tanizaki et al. [10] mentioned that patients with NSCLC who are positive for uncommon EGFR mutations, including exon 18 mutations, might derive benefit from treatment with afatinib, but not from first-or third-generation agents. The present case was successfully treated with afatinib. To our knowledge, we believed that this is the first report on the use of afatinib for pleomorphic carcinoma with minor uncommon mutation. Based on our clinical experience, we would like to emphasize that patients with NSCLC harboring uncommon G719X should be treated with EGFR-TKIs and afatinib might be a novel and effective agent for the uncommon mutation.
On the other hand, sarcoid reaction is thought to be caused by immunological hypersensitivity to antigens derived from tumor cell leading to granuloma formation. Such a sarcoid reaction occurs in 4.4% of carcinomas [11] . The appearance of enlarged lymph nodes on the CT or FDG-PET may be a sarcoid reaction instead of metastasis of cancer. In our case, in spite of decreasing primary tumor size, the bilateral hilar and mediastinal lymph nodes showed no change on CT and FDG-PET. The clinical course and radiographic findings changed our initial assessments and we speculated that malignant diseases did not involve the swelling lymph nodes. Indeed, resected specimen of lymph nodes showed no malignancy, only noncaseating epithelial cell granulomas. The clinical course in the present case was precious to recognize the tumor-induced sarcoid reaction and/or to make differential diagnoses in patients with malignant diseases.
In conclusion, we presented a rare case of pleomorphic carcinoma with an exon 18 mutation of the EGFR, which was successfully treated using afatinib and subsequent surgical resection. Fig. 1 . a Chest computed tomography shows a 28 × 28-mm nodule with a cavity located in the lingular segment of the left upper lobe. b Three months after treatment with afatinib, the tumor decreased in size. 
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